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. PURPOSE, CRITERI A, AND FI LE FORNAT:

A. Purpose: The purpose of this @Quidance Package is to outline
the requirenents for geotechnical investigation, testing, and design
(i.e., foundations, earthwork, and pavenents) services required in the
devel opnent of Government Contract Documents for the U S. Army Corps of
Engi neers, Baltinmore District, Geotechnical & Water Resources (GAR)
Branch of the Engineering Division, also referenced to herein as the
Gover nnent .

B. Criteria: Technical Instructions Tl 800-01 from CEMP-E, dated 20 Ju
1998 (and all current changes), are to be used replacing Architect Engineering
Instructions (AEl) for all U S. Corps of Engineers designs except nedica
facilities which are governed by AEl, Medical Design Standards. These Tl are
avail able at the U S. Arny Corps of Engi neers TECH NFO web address:
http://ww. hnd. usace. arny. m | /techi nfo/index. ht m

C. File Format: File attachnents are in PDF (Adobe Acrobat
File)format.

I'1. RESPONSIBI LI TI ES

A. Ceneral: The actual extent and type of
pr of essi onal services required by the AE for the project shal
be as defined in the project Scope of Wirk (SON as provided to
the AE by the Government (i.e., Design Team Leader). However,
two general types of services are typically required, nanely:
(i) geotechnical investigation and testing services, and (ii)
geot echni cal design (i.e., foundation, earthwork, and pavenent)
services. The aforementioned two services can be provi ded
excl usively by the Governnent, exclusively by the AE, or in
various conbi nations. Ceneral responsibilities are descri bed
hereinafter:

B. Ceotechnical Services Provided by the Government: Unless
otherwi se specified in the Scope of Wrk, the Government shall be fully
responsi ble to performboth the geotechnical investigation and testing
and geot echnical design for the project. The F& Section (i.e., the
Foundati ons & Pavenents Section of the Geotechnical & Water Resources
Branch of Engineering Division) will fully coordi nate geotechnica
aspects of the project for the Government. The required coordination
and division of responsibilities between the AE and the Government are
as follows:



1. CGovernnent Responsibilities:

a. Subsurface Exploration and Laboratory Testing:
The subsurface investigation and | aboratory testing prograns will be
prepared and performed by the Governnent. These progranms will exclude
soil resistivity and topsoil testing unless such tests are specifically
requested by the AE

b. Ceotechnical Foundation Design Analysis
(CGeot echni cal Report): The geotechnical report shall be performed by
the Governnment to include the foll ow ng:

1. Foundation design reconmendations (exclusive
of structural design).

2. Allowable soil and/or rock bearing pressure
and/ or side shear values for use in the design of deep foundations.

3. Pavenent thickness design (rigid and
flexible). The AE will performall other pavenent design aspects
(geonetric layout, vertical and horizontal curves, pavenent subdrain
| ayout and design etc.).

4. Earthwork recomrendati ons.
c. FEarthwork and Pavenent Specifications:

1. The Governnment will edit earthwork and
pavenent gui de specifications and coordinate with the AE where his input
i s required.

2. The Governnent will prepare the final
specifications and will forward to the AE in hard copy and el ectronic
format (*.DOC (WORD format) or as specified in the SOW.

3. The AE will have responsibility for concrete
specifications, but the Governnment will prepare an insert to that
section to cover any required rigid pavenent work. This insert will be
provided in both hard copy and el ectronic format (*.DOC (WORD format) or
as specified in the SOW.

d. Draw ngs:

1. The Governnment will prepare draw ng 1pI ate(s)
contai ning the subsurface exploration |ogs and notes in AUTCCAD'™  The
AE will provide a site layout and grading plan for the Governnment, in
electronic format (*.DW5 or as specified in the SON to |lay out the
final boring locations. The AE will incorporate the prepared boring
Il ogs and their respective locations into the final contract draw ngs.

2. The Government will prepare the final
drawi ngs for the followi ng details and forward themto the AE in both
hard copy and electronic format (*.DWs or as specified in the SON
(Note: These details will also be available in an electronic format for
distribution to the AE):

a. Flexible and rigid pavenent sections.

b. Pavenent transition sections.



c. Rigid pavenment joint |layout and details.

d. Pavenent subdrain details (layout to be
performed by the AE based on general guidance provided by the
Gover nnent .

e. Subgrade stabilization.

f. Structural fill details
3. Al title blocks shall be done by the AE.

e. Review and Coordination: The Governnment will
performits normal review functions and will coordinate its design
responsibilities with those for the AE.

f. Estimates: Al construction cost estimtes and
quantity calculations will be perfornmed by the AE. The Governnent will
provi de necessary sketches as previously discussed.

g. Engineering During Construction: The CGovernnent
will review those submittals required in its specification sections;
wi || supervise and eval uate any required foundati on or pavenent field
tests, and will nmake site visits as required to insure inplenmentation of
the design or to performrenedial design during construction

2. Design Support Provided by AE:

a. Survey Support for Subsurface Exploration: The
Government will prepare a boring location plan on the site plan provided
by the AE. The AE will provide a |icensed geodetic survey crew to |ay
out the boring locations in the field and furnish the Government wth
the top of hole elevations at each drill hole location. A third-order
hori zontal and vertical survey shall be acconpli shed.

b. Concept Design: The AE will furnish the
CGovernnment a site plan as soon after design start as feasible showi ng a
single-l1ine | ocation of the proposed structure, paving, and underground
utilities. A brief description of the structure (i.e., finished floor
el evations, nunber of stories, depth of basenment, approxi mate foundation
| oads, etc.) and the proposed earthwork and paving requiremnments mnust
acconpany this site plan. Al estimtes and quantity takeoffs shall be
the AE' s responsibility. |In addition, the AE shall be responsible for
the preparation of all drawing title blocks and the incorporation into
t he concept draw ngs of all sketches and details provided by the
Gover nnent .

c. Final Design: The AE will prepare and forward to
the Governnment a final |ocation plan for the structure, paving, and
underground utilities. A location plan for the structure mnmust include
el evations and the |l ocations and | oadi ngs of foundations. The |ocation
pl an shoul d show exi sting and proposed grades. All construction cost
estimates and quantity cal cul ati ons shall be perforned by the AE. In
addition, the AE shall be responsible for the preparation of all draw ng
title blocks and the incorporation into the final draw ngs of al
sketches and details provided by the Governnent.

d. Coordination: The AE shall be responsible for
coordi nation and transmttal of design data between the Governnent and
rel ated design disciplines (i.e., architects, and structural and civil



engi neers), and the incorporation of the geotechnical report prepared by
the Governnment into the concept and final project design anal yses.

C. GCeotechnical Design Provided by the AE: If specified in
t he project Scope of Wrk, the AE shall be fully responsible to perform
t he geot echnical design (i.e., foundation design reconmendations,
eart hwor k recomendati ons, and pavenent design) for the project.
However, geotechnical investigation and testing services nmay be provided
by either the AE or the CGovernnment, as specified in the project Scope of
Work. The required coordi nati on and division of responsibilities
bet ween the AE and the Governnment are as foll ows:

1. Architect-Engi neer (AE) Responsibilities: The AE is
responsi bl e for preparati on and acconplishnment of the foll ow ng:

a. Subsurface exploration program if specified in
the project Scope of Wrk (see Section I11).

b. Soil and rock | aboratory testing program if
specified in the project Scope of Wrk (see Section I11).

c. GCeotechnical Foundation Design Analysis (AKA
Ceot echni cal Report). The geotechnical report shall be prepared by or
under the supervision of a registered professional engineer qualified in
geot echni cal engi neering and submitted under his seal and signature (see
Section 1V).

d. Pavenent design analysis (thickness design). The
report shall be prepared by or under the supervision of a registered
pr of essi onal engi neer qualified in geotechnical engineering and
subm tted under his seal and signhature (see Section IV).

e. FEarthwork, foundation, and pavenent
specifications, drawing details, and estimates (see Sections V and VI).

f. Estimates: Al construction cost estimtes and
quantity cal cul ations shall be performed by the AE. The AE will provide
necessary sketches as previously discussed.

g. Site Visit: The AE is also expected to visit the
site to determine by all means avail able, including exam ning data in
the Facilities Engineer's possession, where and to what extent
unsui table material can be expected.

2. Covernment Responsibilities:

a. Subsurface Investigation and Testing Performed by
the Governnment: The Governnent shall be fully responsible to perform
t he subsurface investigati on and geotechnical testing program The
Government will provide the AE with all subsurface investigation data
and all requested | aboratory geotechnical testing as hereinafter stated.

b. Subsurface Investigation and Testing Performed by
the AE: The AE shall be fully responsible to performthe subsurface
i nvestigation and geotechnical testing program This work shall be done
under the supervision of a qualified and experi enced geotechnica
engineer within the AE firmor by a hired geotechnical consultant using
experienced, qualified, and licensed drillers and | aboratory
techni ci ans, as herei nafter specified.



[11. SUBSURFACE | NVESTI GATI ONS:

A. Ceneral: An adequate subsurface investigation program
addresses soil, rock, and groundwater conditions in support of fina
site eval uations, design, construction activities. The information
gai ned fromthe subsurface investigation programis required for to
provi de data for a safe and econom cal geotechnical design; to allow for
the preparati on of contract and bid docunents including a construction
cost estimate; and to assist the contractor in analyzing the
feasibility, costs, procedures, and equi prent needed for construction

1. Subm ssion of Investigation Program The AE will
furni sh the Governnent his proposed subsurface investigation program as
soon as possible. The program nust include a boring |ocation plan with
the required depth and sanmpling interval of each boring. Each boring
| ocation should be uniquely labeled with a letter synbol indicating the
type of boring and a boring nunber (e.g., DH3; AB-7; AB-9; TP-10).

2. Subsurface Investigations: Regardless of who perforns
t he subsurface investigation, all subsurface investigation and testing
progranms nmust be submitted to the Governnment for review and approval
prior to their comencenent and nust neet all requirenments stipul ated
herein. \Where the subsurface investigation is performed by the
CGovernment, prelimnary drill |logs made by field personnel shall be
furni shed the AE as they becone available. Simlarly, prelimnary dril
| ogs shall also be furnished to the Governnment as they becone avail able
when the AE perforns the the subsurface investigation

B. Methods of Investigation

1. Ceneral: Standard and accepted net hods of subsurface
i nvestigation shall be used to obtain subsurface data, as discussed in
ASTM D-420. The extent of the investigation shall be tailored to neet
the needs of each project. GCenerally, investigations shall be deep
enough to identify all strata that m ght be significantly affected by
t he proposed use of the site and to devel op the geotechnical data
required. Borings for structures shall extend below the | evel of
significant stress influence as determ ned by a subsurface stress
anal ysis. Conventional methods of subsurface investigation are as
fol | ows.

2. Drive Sanple Borings (DH): Drive sanple borings
utilize Standard Penetration Test (SPT) procedures by driving a split-
barrel sanpler to obtain a representative soil sanple and a neasure of
the resistance of the soil to penetration of the sampler. Drilling and
sanmpl ing nethods shall be in conpliance with ASTM D- 1586, unl ess
otherwi se directed. Unless otherwi se directed, the penetration interval
is normally 1 nmeter (2-1/2 feet), but may vary with drill hol e depth;
sanples are taken every 1 neter (2-1/2 feet) or for each change of
strata. Use of pocket penetroneter to determ ne the shear strength is
recommended for cohesive soils prior to renmoving the sanple fromthe
split spoon. Wen SPT refusal (100 blows or greater with | ess than 50
mm (2 inches) of penetration) is encountered, it nmay be necessary to
further advance the boring using dianond core drilling nethods.

3. Auger Borings (AB): Power auger borings, 100mmto
150mm (4 to 6 inches) in dianeter, are drilled in proposed pavenent
areas, borrow areas, and along utility lines for the purpose of
cl assifying shall ow subsurface materials and determ ning the depth to



groundwat er and rock. Soil investigations and sanpling by auger borings
shall be in conpliance with ASTM D- 1452, unl ess ot herw se directed.

4. Test Pits (TP): Test pit dinensions are nornally 1
meter by 1 meter by 0.5 nmeter (3 feet by 3 feet by 1.5 feet) and
excavated in areas for proposed pavenents to obtain undi sturbed CBR
sanmpl es. Deeper test pits are used to examne strata, to sanple soils
in-situ, to determ ne thickness of topsoil, and to determ ne depth to
groundwater. If possible, test pits should be located in areas where
exi sting grades are near final grades. Undisturbed CBR sanples are
obt ai ned at the proposed subgrade el evation for |aboratory determ nation
of in-situ conditions using a 150 mm (6-inch) diameter commercially
obt ai ned CBR cylinder. Disturbed (renol ded) sanples include | arge bag
sanples (totaling a m ninumof 160 kilograns (mn 350 |Ibs)) and one jar
sanple for renolded CBR testing. The nunber and depths of test pits
wi || depend upon the area involved. Test trenches are used in very
het er ogeneous deposits (i.e., rubble fills) where borings are either
nmeani ngl ess nor feasible. Test pits and trenches are either hand
excavated if shallow or nmechanically excavated if deep

5. Plate Bearing Tests: These tests are perforned for
proposed rigid pavenent areas of considerable size (i.e., 1000 cubic
met ers(1000 yards)). For small areas, the typical K values given in TM
5-822-5 or TM 5-809-12 are sufficient to determ ne subgrade strength.

6. Undisturbed Sanmpling: Thin-walled nmetal tubes (AKA
Shel by Tubes) shall be utilized to recover relatively undisturbed soi
sanmpl es suitable for laboratory testing of engineering properties.
Thin-wal | ed tubes shall be obtained froma conmercial source and shal
be 3-inch O D. by 30-inch in Iength, unless otherw se specified.
Thi n-wal | ed (undi sturbed) sanples are required in soft, cohesive soils.
Undi st urbed sanpling by thin-walled sanpling shall be in conpliance with
ASTM D- 1587, unl ess ot herw se directed.

7. Core Drilling: Sanples that are too hard to obtain
utilizing soil sanpling nmethods shall be obtained using dianond core
drilling nethods. Unless otherw se directed a doubl e-tube, swi vel type,
NX, NQ or |arger size design dianond core barrel shall be used. D anond
core drilling shall be in conpliance with ASTM D-2113, unl ess ot herw se

di rect ed.

8. Transportation and Storage of Sanples: Preserving and
transportation of soil sanples shall be accordance with ASTM D-4220.
Preserving and transportation of rock core sanples shall be accordance
wi th ASTM D-5079. Labeling of sanple containers shall in accordance
with Appendix I11-7. Al soil and rock sanples are stored by the
Gover nment t hroughout construction of each project. Al sanples
obt ai ned from AE investigation prograns shall be retained, transported,
and unl oaded at the AE' s expense at the Baltinore District Soils
Laboratory at Fort MHenry Yard, 2603 Leahy Street, Baltinore, MD 21230
phone (410) 962-4045, unless otherwi se directed. The Design Team Leader
shoul d be contacted a m ni mum of 3 working days prior to delivery of
sanpl es.

9. Goundwater: The scope of the groundwater
i nvestigation shall be tailored to the project. Mnimally, the
subsurface investigation programobtain data on groundwater el evations
and profiles, fluctuations, existence and | ocation of perched water
tabl es, depths to water bearing zones, direction of flow, and estinates
gquantities. Results fromthe investigation shall be used for dewatering
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and seepage control systens design. Goundwater readings are taken when
encountered, on conpletion of drilling, 24 hours after drilling of a
hol e has been conmpleted, and daily while the boring remains open. In
unusual circunstances (e.g., deep excavation with high groundwater),
observation wells or piezonmeters shall be installed to nonitor
groundwater levels. Installed wells shall be in accordance with EM
1110- 2- 1908 or equival ent.

10. Geophysical: |If applicable, geophysical techniques
may be used to suppl ement borehole data and to interpol ate between
borings. Seismic, ground penetrating radar, electrical resistivity, or
ot her geophysi cal met hods may be useful in delineating subsurface
features and conditions. Ceophysical nethods are particularly useful in
te delineation of faults, fractures, cavities, voids, and bedrock
irregularities; including determ ne depth to, and rippability of,
bedr ock.

11. Term nology: Only standard and accepted term nol ogy,
as discussed in ASTM D-653, shall be used in all records and reports.

12. Records and Reports: Description and identification
of Soils (visual-nmanual procedures) shall be in accordance with ASTM D
2488. The Ceotechnical Report shall include all applicable field
records, |aboratory test results, and graphical representations.
Interpretations and reconmendati ons for design paranmeters shall be nade
only by professional engineers and geol ogi sts specializing in
geot echni cal engi neeri ng.

C. Laboratory Testing of Sanples:

1. Ceneral: A conprehensive |aboratory geotechnica
testing programshall be performed for both materials classification and
engi neering property testing. Al |aboratory geotechnical testing
progranms nmust be submitted to the Governnment for review and approval
prior to their comencenent.

a. Laboratory Testing Perfornmed by the Governnent:
Unl ess otherwi se directed, all |aboratory geotechnical testing shall be
performed by the Governnent (Baltinmore District Soils Laboratory).
Laboratory test results will be furnished the AE as they becone
avai |l abl e.

b. Laboratory Testing Performed by AE: \Were the AE
utilizes a private, comercial geotechnical testing | aboratory, the
| aboratory must have been inspected and eval uated for the specific
testing services in accordance with ER 1110-1-8100 prior to perform ng
any testing. Documentation shall be provide to the Governnent upon
request. In accordance with ER 1110-1-261, the AE shall develop a QA
plan to ensure the validity of the testing results. Personnel engaged
in the testing of soil and rock shall be certified in accordance wth
ASTM D- 5255. Agencies engaged in the testing of soil and rock used in
engi neeri ng design shall be in conpliance with ASTM D- 3740.
Docurent ati on shall be provided to the Government upon request. The AE
is required to contact the Governnent upon receipt of prelimnary |ogs
to discuss the | aboratory geotechnical testing program \Wen the
Baltinore District does not performthe |aboratory testing, test results
shall be furnished to the Governnent as they becone avail abl e.
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2. Soils: The following | aboratory tests are normally
per f or med:

a. Cassification: Soils are classified according to
the Unified Soil Cassification System described in ASTM D-2487.

b. Mechani cal Hydroneter Analysis, Water Content,
Specific Weights And Atterberg Limts: Mechani cal hydroneter anal ysis
(ASTM D-422), water content (ASTM D 2216), specific wei ghts and
Atterberg limts (ASTM D-4318) are performed on typical soil sanples in
sufficient number to classify all materials explored.

c. Unconfined Conpression And Consolidation Tests:
Unconfi ned conpressi on (ASTM D-2166) and consol idation tests (ASTM D
2435) are performed on representative sanpl es of undi sturbed cohesive
soils taken within the zone of foundation influence and as consi dered
necessary for a conplete foundation analysis. Sanples not necessary for
testing are opened and classified. Density tests are conducted when
required.

d. Shear tests: Direct or triaxial shear tests are
performed as required. Due to their expense, triaxial tests are only
performed when the nature and scope of the project demand this
i nformation.

e. CBR Tests: Undisturbed CBR tests are perforned on
all sanples to determine in-situ soil strength, density, and water
content. Moisture-density relationships are established and renol ded
CBR tests are perforned on representative sanples for conparison. A 15-
point renmpolded CBR test is normally used in accordance with ASTM D- 1883.

f. Oher: Al other geotechnical soil testing that
is required and not specified herein, shall be acconplished in
accordance with accepted industry standards and practices, unless
ot herwi se approved by the CGovernnent.

3. Rock:

a. Logging: Rock cores shall be described and
classified by an experienced engi neering geol ogi st in accordance with EM
1110- 1-1804 and ER 1110-1-1802; “A (uide to Core Loggi ng for Rock
Engi neering,” Core Logging Committee, South African Section, AEG
Proceedi ngs of the Synposium on Exploration for Rock Engi neering,
Johannesbur g, Novenber 1976; the Engi neering Geol ogy Field Manual, USDI -
BR;, or Governnent approved equivalent. Rock colors shall be described
i n accordance with the Rock-Col or Chart, GCeol ogical Society of America.

b. Unconfined Conpressive Strength: Unconfined
conpressive strength testing of intact rock cores shall be in accordance
with ASTM D-2938. Elastic noduli testing of intact rock core sanples
shal |l be performed in accordance with ASTM D- 3148.

c. Oher: Al other geotechnical rock testing that
is required and not specified herein, shall be acconplished in
accordance with accepted industry standards and practices, unless
ot herwi se approved by the CGovernnent.

D. Presentation of Data in Contract Docunents: When

subsurface investigation is performed by the Governnent, final |ogs wll
be prepared by the Government and furnished to the AE. When subsurface
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i nvestigation is perforned by the AE, final |ogs shall be prepared by
the AE and subnmitted to Governnent for review and approval prior to

bei ng i ncorporated into the contract drawi ngs. Soil and rock informa-
tion obtained fromfield | ogs, |aboratory tests, and geol ogi st notes and
| ogs should be presented on the contract drawings in the formof fina

borings | ogs and explanatory notes. It is particularly inportant that
conpl ete subsurface information, including but not limted to: dates,
el evations, depths to rock, depths to groundwater, drilling equi pment

used, and the presence of unsatisfactory materials, etc., be presented
to the contractor for bidding purposes. Al information obtained by the
Covernment as nust appear in the contract drawi ngs to protect the
Governnment from potential clains. The Government has an obligation to
di scl ose the geotechnical information “fully and accurately.”

1. Duty to Disclose: |If the Governnent possess
i nformati on about geotechnical conditions which it knows the bidder or
contractor does not possess or have access to, and which is relevant to
the cost or method of performance, the Governnent is required to
di scl ose such information in the contract docunents. The CGovernnment has
an inplied duty to help, not hinder, contractor performance and is
legally obligated to provide contractors with special know edge in
formulating their cost estimate and bid. This duty to disclose covers
all material information about the site that the Governnent possess,
even if not discovered specifically in the geotechnical investigation or
design process for that particular project. However, the Governnent
does not have a duty to disclose judgnments and concl usi ons which it
draws fromfactual data, as opposed to the raw factual information
itself. Nor does the CGovernnent have an obligation to disclose
technical information which the contractor has equal access through its
own experiences, through cursory inspection, or through industry or
public domai n dat a.

2. "Differing Site Conditions” C ause: Federa
construction contracts are required to contain the “Differing Site
Condi tions” Contract O ause. Accordingly, the Governnent assumes the
risk of material differences between the actual conditions and those
indicated as a result of the geotechnical site investigation, which is
di scl osed in the contact docunents.

3. Disclaimers: Wth the ‘Differing Site Conditions”
Contract O ause, a disclainmer on subsurface geotechnical data presented
in the contract docunents is largely ineffective as a matter of | aw.
Thus, a general disclainmer of the Governnent’s responsibility for
geotechnical data is virtually not enforceable to overcone the
“Differing Site Conditions” Contract C ause. Legal conflicts between
disclainers and the “Differing Site Conditions” Contract C ause have
been legally resolved in favor of the O ause.

V. DESI GN ANALYSES:
A. Ceotechnical Design Analysis:

1. References: A geotechnical design analysis
(Ceotechnical Report) is required to show that the type of foundation
selected is the nost feasible one capable of supporting the structure.
The anal ysis must include a narrative describing the design approach and
all estimates, all references used and assunptions nade, as well as soi
bearing, rock end bearing and/or side shear, and settlenment cal cul ati ons
in accordance with the guidelines and general requirenments of: TM
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5-818-1 "Procedures for Foundation Design of Buildings and O her
Structures (except Hydraulic Structures)”; EM 1110-1-1905 “Beari ng
Capacity of Soils;” EM 1110-1-1904 “Settl enment Analysis;” and EM
1110-2-2906 “Design of Pile Foundations.” 1In |lieu of these manuals,
detail ed analysis may follow the outline and/or approach covered in any
recogni zed soil mechanics, rock mechani cs and/ or foundation design text.

2. Concept Design: At the concept design subm ssion
i ndi cate the foundation type which will be used for the structure(s)
i nvol ved. Specifically indicate whether a conventional (spread
footing), mat type, pile or caisson foundation will be used. Approval
at this point does not nmean that a change cannot be made at a nore
advanced stage of the design if another systemis considered nore
feasible. However, this office should be notified as soon as any change
i s under consideration.

3. Final Design: The final geotechnical foundation
design anal ysis should be submtted at the 50% stage of design. The
choi ce of a specific deep foundation system should be justified at this
time by an econom ¢ conparison between shall ow foundati on systens,
drilled shafts, and several different pile types.

a. Soil Foundations: Except for nom nal foundation
| oads, the use of the Standard Penetration Test (blow counts or N
values) will not be considered satisfactory for the design of
foundati ons on fine-grained soils (silts and clays). Soil strength and
consol i dati on characteristics for fine-grained soils shall be based on
| aboratory tests perforned on undi sturbed sanples. Detailed design
calcul ations, along with an explicit discussion of assunptions utilized,
shall be provided in the Geotechnical Report.

b. Rock Foundations: Except for nom nal foundation
| oads, allowable rock bearing pressures shall be based upon: (i)
buil ding codes, (ii) enpirical rules, (iii) rational methods based upon
theoretical analysis, or (iv) full scale |load tests. Docunentation and
det ai |l ed di scussion of selected bearing pressures shall be provided by
the AE. The design nmethod used shall be based upon accepted standard
practices and rational |oad-transfer mechani snms and shall be appropriate
for the subsurface conditions encountered. Detailed design (i.e.
stress and settlenment) cal culations, along with an explicit discussion
of assunptions utilized, including references and docunentation, shal
be provided in the Geotechnical Report. Additional technical criteria
and Gui dance may be found in EM 1110-1-2908.

1. Excavatability of Rock. |If rock excavation is
requi red, a discussion of rock excavatability shall also be proved. Technica
criteria on rippability of rock may be found in ETL 1110-2-282; ASTM STP-984
(1988); Pettifer, GS. and Fookes, P.G (1994); the Caterpillar™ Performance
Handbook; or suitabl e equival ent.

B. Pavenment Design Analysis (Thi ckness Design):

1. References: A pavenent thickness design analysis
required in accordance with TMs 5-822-2, 5-822-5, and 5-809-12, for
vehicular traffic and TMs 5-825-1, 5-825-2, 5-825-2-1, 5-825-3 and
5-825-3-1 for airfield pavenents. This analysis nust satisfy both
strength and frost criteria and should include cal cul ati ons (see
Appendi x | for design forns) for the Limted Subgrade Frost Penetration
Met hod and Reduced Subgrade Strength Method. Wen the frost criteria
control s the pavenent design, the Using Agency should be contacted to
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determne if experience allows a pavenent section |less than required by
the frost criteria. This determ nation should be reflected in the
design analysis. 1In no case should the pavenent section be thinner than
required by the strength criteria. Interior concrete floor slabs-on-
grade subject to vehicular traffic should be designed as rigid
(concrete) pavenents in accordance with the above references, except
that a frost design will not be necessary when these interior areas are
heat ed.

2. Traffic Data: Traffic data can be obtained fromthe
Usi ng Agency upon request. A typical traffic request for vehicul ar
pavenents is provided in Appendix |

3. Drainage of the Base and Subbase: Draining of the
base and subbase is also a prinme consideration in the design. The
anal ysis should include a narrative, and cal cul ati ons as necessary,
concerning positive subdrai nage. Materials used nust be locally
avai l able. Discuss the pros and cons of: a system equivalent to that
designed by the |l ocal state when subbase course materials neeting state
specification are used in the pavenment structure; |ongitudinal and/or
transverse perforated/slotted pipes; and a highly perneabl e bl anket or
trench system |If locally available materials satisfy Corps of
Engi neers subbase standards (i.e., less than 8% passing the #200 sieve
and | ess than 3% smaller than the 0.02 mm size), design should be in
accordance with TMs 5-820-2 and 3, EM 1110-3-435, and other recognized
texts on drai nage design

C. CQutline for Design Analysis:

1. Ceneral: The design analysis should be conplete, with
supporting data covering the various itens shown in the Qutline for
Desi gn Anal ysis below. The design analysis will be influenced by the
scope of the project. The analysis is required primarily to
substantiate the design and provide review ng agencies with conplete
design information including discussion of investigations, |aboratory
test results, and the basis for design values chosen. The test data to
be included as figures can be prints of sheets furnished to the AE
These should be kept to a mnimum but sufficient to give conplete
representative informati on. Conpaction and CBR test sheets, of which
there are usually only a few, should be included. Water contents, unit
wei ghts, unconfined conpressive strengths, and simlar data can be
tabul ated with references to sanples. When consolidation test data are
used in the design, these test sheets should be included. Figures
showi ng | ocations of borings and boring | ogs should al so be included as
they are archived for future reference.

2. Qutline: This outline is intended to convey to the AE
the m ni muminformati on and data necessary for the design anal ysis.

a. GCeneral Site Information: General site conditions
such as the foll ow ng:

1. Tillable ground or wooded areas.
2. Flat, rolling, or hilly sites.
3. Natural ground or fill.

4. Nearness to streans, bay, marshes, etc.
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5. O her physical surface features.
b. Subsurface Investigation:

1. For structures - should include, but not be
limted to, the foll ow ng:

a. Nunber and type of borings.

b. Refer to | ocations on encl osed
figures/draw ngs.

c. Equi pnent and/or sanpling devices used.

d. D scussion of soils encountered in
bori ngs.

e. Discussion of rock or refusal depths, if
encount er ed.

f. Goundwater conditions; nention tine of

year.
2. For pavenents.
a. Nunber and type of explorations.
b. Discussion of soils and conditions at
subgr ade el evati ons.

c. G oundwater conditions.
d. Field CBR and/or Plate Bearing Tests.

c. Laboratory Testing: To include, but not limted
to, the foll ow ng:

1. Visual classification - according to what
syst enf?

2. Nunber and types of tests.
3. Discuss purpose of tests.

4. Discuss results of tests - include unusua
results and effect on design

5. Submit all laboratory test results.
d. Foundation Design
1. Discuss foundation material s.

2. Discuss nethod or procedure of foundation
analysis with reference to text book or other source.

3. If soil supported foundation, design based
on soil type: <clay, silt, sand or gravel.
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a. |If clay or silt, discuss factors on
whi ch soil bearing was based:

1. Unconfined conpression test, direct
shear test, or triaxial shear test.

2. Consolidation (settlenent) test.

b. If sand or gravel, discuss factors on
whi ch soil bearing was based:

1. Standard penetration test (bl ow
count data).

2. FEffect of groundwater.
3. Oher test results.

4. |If foundation is supported on rock, design
shal | be based on, but not limted to, the foll owi ng considerations:

a. GCeol ogy.

b. Rock mass/material properties.

c. Goundwater conditions.

d. Structural | oads.

e. Site conditions (i.e., drillablity of
formati ons, accessible depths, surface access, presence of cobbles and
boul ders, etc.).

f. Local practices and availability of
equi prrent .

5. Unusual factors should be considered in the
design; such as:

a. Fill areas.

b. Building foundation partially on soi
and partially on rock, or partially on in-situ soil and partially on
fill.

c. Dewatering.

6. Allowable soil and/or rock bearing val ues -
summari ze factors leading to determ nation of the allowable soil and/or
rock bearing val ue.

7. Discuss type or types of foundations
consi dered and reasons for final selection

e. Design of pavements - should include the foll ow ng
i nformation:

1. Type soil in subgrade.
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2. Goundwater influence.

3. CBR or Kvalue fromlaboratory tests or
tabul ar val ues.

4. Traffic information - conposition and vol unme
(quote directive or Using Service).

5. Gve assuned flexural strength of concrete
where pertinent with backup data such as:

a. Aggregates.

b. Service records.

c. Results of previous tests.
V. QU DE SPECI FI CATI ONS

A.  Changes: The CGovernnent requires that several changes be
made to the standard Corps of Engi neers guide specifications (CEGS)
These changes have al ready been nade on a locally edited versions of
t hese gui de specifications and are available in el ectronic format
(*.DOC) which can be furnished to the AE. These changes shoul d be used
with judgnment, and sone will require editing to nmeet specific project
requi renents.

B. State Requirenments for Bitum nous Concrete: Wen
bi tum nous concrete is required for paving, it is acceptable to use
state specifications rather than guide specification CEGS 02551
Speci fication sections which make reference to the applicabl e paragraphs
of the state specifications have been prepared by this office and are
avai | abl e upon request in electronic format (*.DOC). The foll ow ng
i nformati on shoul d be furnished this office when requesting the use of
state specifications:

1. Quantity of bitum nous concrete to be used in tons.

2. Traffic class, category and tire pressure assumed for
desi gn.

3. Thickness of surface and/or binder course to be used.

This information is required so that permn ssion can be obtained from
hi gher authority to use state specifications.

C. Drilled Pier (Caisson) Cuide Specification: Although a
standard CEGS for drilled piers does exist, a nore conprehensive guide
specification for this itemof construction for this geographical area
has been prepared by this office and is avail abl e upon request in
electronic format (*.DQOC).

D. Bid Items: Generally, geotechnical features for al
projects will be bid on a lunp sumbasis. The only exception will be
piling and drilled piers (caissons)and in sone cases where subgrade
stabilization is required but the extent is not known. These itens wll
be bid on a unit price basis.
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VI . PLANS:

A.  Standard Details: Sanple standard details used by this
office for preparation of plans are included in Appendix Il. Many nore
details are available but are too nunerous to include. These details
shoul d be used where required and are available in electronic format
(*.DWG) .

B. Bearing Pressures: Were applicable, the allowable soil or
rock bearing pressure should be shown on the plans. This pressure
shoul d be indicated in such a manner that it is understood that the
pressure is the design (allowable) pressure used in sizing the
foundations and that this pressure is not the ultinmate pressure which
the soil or rock can wthstand.

C. Physical Features: Show all physical surface features of
the site; including, but not limted to: rock outcrops, wet areas
(swanps, springs, marshes, streans, etc.), landfills, geologica
features (sinkholes, solution susceptible materials, subsidence, fills,
faults, landforms, slopes, etc.), cultural features (m nes, powerlines,
pi pel i nes, access routes, wells, quarries, ground conditions, etc.)
exi sting pavenment conditions, etc. This information can influence the

design, construction, and bidder's estimtes of the earthwork,
foundati ons, and paving features of the project.

VI | . REFERENCES AND BI BLI OGRAPHY:
A. References:

1. AR 415-15 Arnmy MIlitary Construction program Devel oprent
and Execution

2. AR 415-20

3. TM5-809-12 “Concrete Floor Slabs on Grade Subjected to
Heavy Loads”

4. TM 5-818-1 "Procedures for Foundati on Design of Buil dings
and Other Structures."

5. TM 5-818-5 "Dewatering and G oundwater Control."
6. TM 5-820-2 “Subsurface Drainage Facilities for Airfields”

7. TM 5-820-3 “Drai nage/ Erosion Control Structures for
Airfields/Heliports”
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10. TM 5-825-1 “Ceneral Provisions for Airfield/ Heliport
Desi gn”

11. TM 5-825-2 “Fl exi bl e Pavenent Design for Airfields”
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12. TM 5-825-2-1 “Fl exi bl e Pavenent Design for Airfields
(Elastic Layered Method)”

13. TM 5-825-3 “Rigid Pavenent Design for Airfields”
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APPENDI X |

I NDEX
Desi gn Form - Request for Traffic Intensity (Trafficl. pdf)
Design Form - Rigid Pavenment Design (Nrigpvnt. pdf)
Design Form - Interior Floor Slabs (Rig-int.pdf)

Desi gn Form - Fl exi bl e Pavenent Design (N I expvnt. pdf)



APPENDI X | |
I NDEX

1. Repl acenent of Bitum nous Paving Due to Trenching Through Major
Roadways (Det 402. pdf)

2. Transition Between New and Existing Pavenments (D508rd. pdf)

3. Pavenent Transition Section (Between New Concrete and Existing
Asphal t Pavi ng) (D511rd. pdf)

4. Pavenent Transition Section (Between Existing Concrete and New
Asphal t Pavi ng) (D512rd. pdf)

5. Pavenent Edge Subdrain for Bitum nous Pavenents (D602. pdf)
6. Pavenent Edge Subdrain for Concrete Pavenments (D604. pdf)
7. Foundation Drain Exterior Walls (Det701. pdf)

8. Wall Drain for Retaining Wall (Det702. pdf)



APPENDI X |1
I NDEX

1. Field Log Form (Loga. pdf & Logb. pdf)
2. Subsurface Exploration Notes Form (Notesm pdf & Log-note. pdf)
3. Final Log Forns (Rev Dec 1977) (Form pdf)
4. Subsurface Exploration Notes of an Actual Project (Uephnts. pdf)
5. Final Logs of an Actual Project (Dh-14.pdf)
6. Laboratory Test Request Form (Lab_rgst. pdf)
7. Sanple Container Labeling Procedures (Jarl ab. pdf)

Note: The exanples in this appendix are intended to illustrate the pre-
sentational format for subsurface exploration information



